Recently the role of attributional style for bipolar disorder has received more interest and empirical support. A pattern of global, stable and possibly internal attributions after positive events might even trigger mania. We here tested whether hypothesized risk factors for bipolar disorder are associated with such attributions after feedback of success in an achievementand chance-based test. University students (n = 115) completed the Behavior Inhibition and Behavior Activation Scales (BIS/BAS) and Hypomanic Personality Scale (HPS) to assess risk for bipolar disorder. In addition they were interviewed using the Structured Clinical Interview. All participants performed an ability-based test and a chance-based test and success was induced by providing positive feedback regardless of their actual test performance.
Introduction
A self-defeating pattern of attributions to behavioral outcomes is commonly reported in depressed individuals who feel personally responsible for negative events or failure on a task and who also assume that such negative events or failure are due to uncontrollable factors.
Classically, this pessimistic, cognitive bias is characterized by attributions to internal, stable and global factors after negative outcome (e.g. Alloy et al., 2000 Alloy et al., , 2006 Abramson, Metalsky, & Alloy, 1989; Klein, Fencilmorse, & Seligman, 1976 ).
An association between bipolar disorder, especially mania, and a specific attributional style has only recently been considered (e.g. Alloy et al., 2005 ; Reilly-Harrington, Alloy, Fresco, & Whitehouse, 1999) . It is widely accepted now that cognitive and affective responses in relation to goal attainment and achievement can trigger manic symptoms in people suffering from bipolar disorders (BD) and similar processes can be observed in those at risk for BD (for review : Johnson, 2005) . For example, individuals at risk for BD are unrealistically optimistic about reaching their goals (Meyer & Krumm-Merabet, 2003) and express global attributions for hypothetical positive (and negative) events, e.g. they generalize from succeeding in one exam to succeeding in other exams (Thompson & Bentall, 1990) . Most studies which looked at attributions or cognitive style related to affective disorders focused on trait-like attributional styles and did not look at actual attributions elicited in actual situations, e.g. after passing an exam or winning the lottery. In the case of chance-based situations (e.g. winning the lottery), people should attribute success to external, unstable and specific causes, but if an overly positive attributional bias is a core vulnerability factor for BD, then it should also be observed in test situations in which the outcome is dependent on chance alone. Stern and Berrenberg (1979) looked at situation-specific attributions and found indeed that individuals with a high score on a mania scale attributed their success in both an ability-based and a chance-based test to more internal, stable and global factors compared to control participants. Recently, Johnson, Ruggero and Carver (2005) used the Hypomanic Personality Scale (Eckblad & Chapman, 1986) to assess risk for BD and reported that individuals with high scores set higher goals after feedback of success, which could be interpreted as a logical consequence of the attributional bias found by Stern and Berrenberg (1979) . Such results support a cognitive-attributional model postulating a potential link between causal attributions of successful outcomes and risk for BD, especially mania, in that 'self-serving' cognitive processes (e.g. highly positive internal, stable and global attributions; and high goal setting) are activated by anticipated or imagined success. This could explain how an upward spiral from positive affect into (hypo-) mania can be triggered in vulnerable individuals.
However, the link between success-related cognitive processes, affect and mania can also be made in reference to the model of Behavioral Activation, which, according to the classic theory of reinforcement sensitivity (for review : Corr, 2008) , is thought to control appetitive motivation, reactions to signals of reinforcement and expectations of reward and is linked to positive affect. Thus, it has been suggested that a dysregulation of the Behavioral Activation System (BAS) is the core component of bipolar disorder and that extreme levels in BAS activity can account for the symptoms of an affective episode. High levels of activation lead to higher reward motivation, increased sensitivity to rewarding stimuli and also stronger seeking of pleasure and excitement (Depue & Iacono, 1989; Depue & Zald, 1993) . The resulting positive affect can develop into euphoria, a core symptom of mania. On the other hand, low levels of BAS activation (e.g. lack of motivation for incentivising rewards, anhedonia) are characterized by low (or lack of) positive affect and depression (Joiner, Brown, & Metalsky, 2003; Watson, Clark, & Carey, 1988) . In this model, (hypo-)manic and depressive episodes can be seen as opposite manifestations of BAS activity, whereas the Behavioral Inhibition System (BIS) is considered less important here (Depue & Zald, 1993) .
Both models -the cognitive-attributional and the Behavioural Activation model -predict that a real or anticipated positive behavioral outcome can trigger mania in vulnerable individuals.
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However, the models differ in their respective definitions of core vulnerability and it is critically important to look at how vulnerability is operationalized. The two most frequently used instruments are the Hypomanic Personality Scale (HPS, Eckblad & Chapman, 1986 ) and the Behavioral Activation Scales (BIS-BAS, Carver & White, 1994 ).
The BIS-BAS self-report scales were initially developed to measure individual differences in sensitivity of behavioral activation and they are now well established and validated. More importantly, the BAS scale has been found to directly relate to vulnerability for mania in nonclinical samples and to predict changes in symptoms in individuals diagnosed with a bipolar spectrum disorder (e.g. Alloy et al., 2008; Meyer, Johnson, & Carver, 1999; Meyer, Johnson, & Winters, 2001 ). However, a recent study did not find evidence of an association of increased scores on the BAS scale and symptoms in young bipolar patients (Biuckians, Miklowitz, & Kim, 2007) and, in fact, no study to date has investigated the predictive validity of the scale for first onset of BD. If the dysregulation of behavioral activation is a trait-like factor in BD, as postulated by Depue and Zald (1993) , and if the BAS scale is a valid measure for this trait, then individuals who exhibit increased scores should show overly optimistic attributions with respect to positive situations.
The Hypomanic Personality Scale is also frequently used to assess vulnerability for BD in the general population (Eckblad & Chapman, 1986) and, although it is less specifically linked to any theoretical model, several studies provide empirical evidence for its concurrent and predictive validity (e.g. Blechert & Meyer, 2005; Johnson, Ballister, & Joiner, 2005; Kwapil et al., 2000; Meyer, 2002) .
One study, that directly compared the outcomes of HPS and BAS, found that both scales were associated with approach goals, but the relationship between HPS and approach goals disappeared when outcome on the BAS scale was controlled for (Jones, Sham, & Liversidge, 2007) . Meyer and Hofmann (2005) also compared the two instruments and found that both Running title: Vulnerability for bipolar & Attributions …. 7 scales predicted the level of positive affect and manic symptoms over a one-month period in a non-clinical sample, but fluctuations of mood were more closely associated with HPS.
We here used both the BAS scale and the HPS to assess vulnerability for BD in a nonclinical population. To investigate attributions, we followed an experimental approach in which the participants' performance was manipulated to induce success. To test whether a cognitive bias in causal attributions of success exists in those individuals who score high on the vulnerability measures, we introduced two tests: an 'intelligence test' which is necessarily linked to the participants' own abilities and a 'dice test' in which outcome should be related to chance alone. We predict that the higher the risk for BD, the more the cognitive bias will resemble that of patients with BD, i.e. they should more strongly attribute success to internal, stable and global causes in both tests compared to those at lower risk. Our second aim was to investigate how much of the variance can be explained by the two scales (BAS and HPS) as this will have implications for our theoretical understanding of core vulnerability to BD. In addition to prior studies (e.g. Johnson et al., 2005b) , we also controlled for the presence of psychiatric disorders by clinical interviews.
Method

Participants
One hundred and twenty nine males, primarily non-psychology students, were recruited in Tübingen (Germany) and tested individually. They all completed the HPS and the BIS/BAS Scales (see below). Fourteen participants were excluded due to missing data, so that the final sample consisted of n = 115. The mean age was 23.99 years (SD = 2.74, range 18-29).
Materials
Hypomanic Personality Scale (HPS, Eckblad & Chapman, 1986 ). The HPS is a self-rating scale consisting of 48 items with good psychometric properties (e.g. Eckblad & Chapman, 1986; Meyer & Hofmann, 2005) which has been widely used and proved to be predictive of Running title: Vulnerability for bipolar & Attributions …. 8 bipolarity (e.g. Blechert & Meyer, 2005; Jones et al., 2007; Kwapil et al., 2000; Meyer & Maier, 2006) . (Carver & White, 1994) . The Behavioral Activation Scale consists of three subscales: Reward responsiveness, drive, and fun-seeking, but some authors conceptualize BAS as one single dimension (e.g. Caseras, Avila, & Torrubia, 2003; Meyer & Hofmann, 2005; Ross et al., 2002) . The Behavioral Inhibition Scale (BIS, 7 items) measures the tendency to respond with negative affect or anxiety to threatening events. The psychometric properties of the scales are moderate to good (e.g. Carver & White, 1994; ). Holzwarth and Meyer (2006) Twelve participants fulfilled DSM-IV criteria for affective disorders (n = 9 Major Depression, n = 5 BD).
BIS/BAS-Scales
Center for Epidemiological Studies-Depression Scale (CES-D, Radloff, 1977) . The CES-D consists of 20 items assessing current depressive symptoms covering the last week prior to testing (Meyer & Hautzinger, 2001 . We have used the validated shorter version with 15 items suitable for German samples (Hautzinger & Bailer, 1993) .
Advanced Progressive Matrices (APM, Raven, Court, & Raven, 1980) . The so-called RAVEN test was chosen to induce success in an 'ability'-based test. Only a subset of items was used as the purpose was not to have a reliable indicator for intelligence. To familiarize participants with the test, we chose six items of the first set of tasks with solving probabilities ranging from .88 to .93. These were followed by 10 items with higher levels of difficulty (i.e. .45 < p < .84). Finally, six further items were added with solving probabilities of .04 < p < .44. To increase stress levels and to prevent guessing of one's performance, we set an overall time restraint of 15 minutes.
Dice test. The test was chosen to induce success in a chance-based setting and consisted of 10 trials with three dices. The objective was to get as many points as possible. The participants were not told that the dices were manipulated, i.e. '6' was the most likely outcome.
Current attribution questionnaire (CAQ). To assess current attributions of performance, we adapted the Attributional and Cognitive Style Questionnaires (CSQ) (e.g. Alloy et al., 2000; Peterson et al., 1982) which assess individual differences in attributions: internal attribution, stable attribution, global attribution, and personal relevance attribution. The wording was changed such that the questions directly referred to the two specific test scenarios (i.e.
Raven's test, dice test): For example the item for 'internal attribution' was: 'Think about the cause of you having high scores in the intelligence test. Is it something about you, or something about other people or circumstances that causes you to have such high scores?'.
The answer format ranged from 1 to 7 with '1' indicating low and '7' indicating high stability, globality and internality, or personal relevance, respectively.
Procedure
The participants signed an informed consent form, but were only debriefed in full after testing was complete. First, all participants filled in the trait measures and the CES-D. Then the ability-based Raven test was introduced. After completion, a second interviewer collected the test and the participants were made to believe that the test was to be scored by that person.
Irrespective of their actual performances, all participants received positive feedback of having 'correctly solved 90% of the test, therefore belonging to the top 10%' of all participants and they were then asked to complete the modified CAQ. This was followed by introducing the chance-based dice test and separate measure on the CAQ specific to this test. Based on Stern
performance on chance-related and skill-related tests, because a self-serving attributional bias was primarily expected for the chance-related test. Finally, participants were interviewed using the SCID I (see also Meyer & Baur, 2009 ).
Statistical analyses
Hierarchical regression analyses were conducted with different types of attribution as outcome variables. As a first block of predictors we included potential confounds, i.e. current symptoms of depression (scores on CES-D) and a lifetime history of an affective disorder.
Block two contained the scores on the BIS-BAS scales. Rather than looking at the BAS subscales we used the composite BAS score, because reliability of the subscales are often low (e.g. Caseras et al., 2003; Meyer & Hofmann, 2005) and the Behavioural Activation model of Depue and Iacono (1989) does not postulate that different facets of BAS are differently associated with risk for affective disorders 1 . Block three used the scores on HPS as predictor variable. The rational for entering the HPS last was that we were especially interested in whether scores on the HPS can still explain some of the variance after outcome on the BAS scale has been accounted for.
Results
The unstandardized and standardized betas of the regression models predicting attributions after success in two unrelated tests are presented in Table 1 . .05, R =.351, R 2 =.123). The change in R 2 for this model was significant implying that adding HPS improved prediction (∆R 2 =.036, F(1,101) = 4.43, p < .05). The only two significant predictors, however, were scores on BAS and HPS. While higher BAS scores were predicting stronger internal attributions, the opposite was the case for HPS.
When looking at the chance-based task, none of the models proved to be significant In the intelligence test, performance on both BAS scale and HPS were predictive of specific attributions, intriguingly however, their predictive powers were in opposite directions. Specifically, behavioural activation -but not its dysregulation -was more Running title: Vulnerability for bipolar & Attributions …. 14 predictive of a self-serving cognitive style after success in the ability-based test, reflected by attributions to internal and stable causes with high personal relevance to the participants. On the other hand, hypomanic temperament was more predictive of external attributions after success.
A different picture emerged when looking at the attributions to success in the chance-based test, i.e. playing with dices: While BAS scores were not of relevance, high scores on HPS were predictive of stronger global attributions as well as a stronger overall self-serving attributional style. Neither a lifetime diagnosis of an affective disorder nor the current level of depressive symptoms did explain much of the variance, but current depressive symptoms were predicting more specific attributions after success. The BIS dimension only showed marginal associations with attributions made after success.
It may seem at first that our results for behavioral activation and hypomanic personality are contradictive, but two points can potentially resolve this contradiction: First of all, the BAS scale and HPS are different in their item content. While the former focuses on reward responsiveness, drive, and fun-seeking (Carver & White, 1994) , the HPS assesses a premorbid affective temperament including subsyndromal manifestations of bipolarity such as mood swings or changes in activity levels (Eckblad & Chapman, 1986) . We assume that HPS and BAS represent different risk factors for BD. BAS has been linked to mania and depression in people at risk for BD, but not controls (Meyer et al, 1999) and it has also been shown to predict increases in manic symptoms in bipolar patients (Alloy et al., 2008; ). Johnson et al. (2000 Johnson et al. ( , 2008 showed that goal attainment predicted mania over time in patients with BD. Personal involvement in reaching goals or having success seem essential, because general positive experiences do predict changes in mania. Our results imply that inter-individual differences in BAS are associated with specific attributions made after the outcome of a task that presumably requires certain skills or abilities, but not when the performance is chance-related, such as playing with dice. It could be that success in skill- whether BAS is a prospective risk factor for the onset of BD, but it may well be a risk factor for the recurrence of mania in people who are already suffering from BD (Johnson, 2005) .
Looking at hypomanic temperament, we found evidence that it is associated with external attributions after receiving positive feedback in the ability-based test. However, when these individuals are performing a test based on chance outcome, more global and overall more self-serving attributions were made after feedback of success, which is in line with other research indicating that individuals vulnerable for BD set even higher goals after success (e.g. Meyer & Krumm-Merabet, 2003; Thompson & Bentall, 1990) .
What could the results concerning the HPS imply? In contrast to the BAS scale, there is evidence that HPS predicts future BD (e.g. Blechert & Meyer, 2005; Kwapil et al., 2000) , so the self-serving attributional style after chance-related success found in our study might already indicate an engagement with goals that are highly unrealistic. Individuals may put more effort, energy and time into activities for which the outcomes and consequences are less predictable and uncertain. This, in turn, may lead into a manic spiral.
A number of limitations of our study should be considered. First, we relied on a university student population for convenience. However, having a reasonably homogeneous sample of educated people should have worked against finding differential associations, especially when it comes to admitting internal, global and stable attributions of their performance in the dice test. We would predict the effects to be even more pronounced in a more diversified sample.
Second, one might question the use of a single item in the CAQ to assess each dimension of attribution due to reliability issues. Although we cannot resolve this issue, the results for the overall self-serving attributional style seem to suggest that this has probably not affected our results. Additionally, and in contrast to others (e.g. Alloy et al., 1999; Thompson & Bentall, 1990 ), we were not interested in trait-like attributional styles per se, but rather what kind of attributions are elicited in specific situations. However, it would be important to investigate whether these situation-specific attributions are stable across time and tasks. Third, unfortunately we cannot rule out the possibility of carry-over effects, because the two tests
were not presented in random order. Future research should take into account such possible effects of order and also include conditions of no-feedback, neutral or negative feedback.
Despite these limitations we conclude that our results add to the growing evidence that real or anticipated success in some tasks might play a role in setting off a spiral of cognitive and emotional reactions in people who are vulnerable for mania or BD that may eventually turn into (hypo-)mania (e.g. Johnson et al., 2000 Johnson et al., , 2005b . More importantly we have shown that, after controlling for a lifetime history of affective disorders and current level of depressive symptoms, different types of risk factor for bipolar disorder seem to be related to different cognitive styles depending on the circumstances: Our results imply that behavioral activation is more closely related to cognitive processes in ability-related tests, whereas hypomanic temperament predicts self-serving cognitions to unattainable or unrealistic goals such as influencing chance.
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